Chronic peripheral nerve injuries alter the somatotopic organization of the cuneate nucleus in kittens.
The effect of chronic peripheral nerve injuries on the somatotopic organization of the cuneate nucleus was examined in kittens, using electrophysiological techniques. In normal kittens, most cells in the dorsal part of the nucleus possessed small receptive fields on the ipsilateral front paw. Several weeks after paw denervation in young kittens, however, many cells in the corresponding dorsal part of the nucleus responded to tactile stimulation of the wrist, forearm, or trunk. Consistent with this change in receptive fields, the neurons in the dorsal part of the nucleus were more responsive to electrical stimulation of the medial cutaneous nerve, which innervates part of the forearm, in kittens after paw denervation than in control kittens. These somatotopic changes were not an artifact of severe atrophy of the dorsal part of the nucleus. This experiment confirms that after chronic peripheral nerve injuries, central somatosensory neurons can begin to respond to ascending afferent volleys originating from other undamaged peripheral axons, which were previously incapable of exciting the cells. Moreover, this change in functional connectivity is evident at the first synapse central to the injury site.